Colorimetric silver detection of methylation using DNA microarray coupled with linker-PCR.
Aberrant DNA methylation of CpG site is among the earliest and most frequent alterations in cancer. Detection of promoter hypermethylation of cancer-related genes may be useful for cancer diagnosis or the detection of recurrence. Recently, several DNA microarray methods have been developed to detect the methylation status of the multiple genes. However, the microarrays are currently detected in fluorescence using a sophisticated laser-based scanner. These methods are limited by their lower sensitivity. We present a sensitive colorimetric silver method coupled with linker-PCR to detect methylation status of four genes, including p16, E-cadherin, VHL, and hMLH1. The signal generated with this method results from the precipitation of silver onto nanogold particles bound to streptavidin used to detect biotinylated DNA. We show that p16, E-cadherin, VHL, and hMLH1 were all methylated in the positive control. However, no methylation was found in these genes for the negative control. P16 gene was only methylated in the sample, whereas others were not methylated. Furthermore, as little as 0.1 fmol of target DNA amplicons could be detected on the arrays. The results were further validated by methylation-specific PCR (MSP) and bisulfite DNA sequencing. The colorimetric silver detection of DNA microarray could be used as an inexpensive, useful, and sensitive tool to detect methylation status of the multiple genes in the future.